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. :-,'; " . The network under investigation is schematically illustrated in Fig. 4C . When the same neuron was tested over a period beginning immediately after interpositus nucleus was cooled to 15°C and during which its temperature was maintained constantly at this value, the excitatory response was sharply reduced (Fig. 4~4 , middle data set), to about 55% of its control level ( Fig. 4-B ). The recovery data set was collected over the period between 2 and 4 min after the temperature returned toward the control levels (as a result of cessation of cooling).
Of the 51 high-threshold cortical neurons in which interpositus cooling produced a reduction in response (Fig. 4 the reduction of background firing for the sponses to the low-velocity muscle stretch same cell (Fig. 6B) . In contrast, a larger rewere studied, the second response was more duction of the second response was proprofoundly depressed than the first, alduced by the same toolings ( Fig. M-C Muhs-Clement (20). A track passing through 4y is illustrated in Fig. SA . Low-threshold cells were found along the deeper portions of this track in the vicinity of the marking lesion which is in layer III. Because of the curvature of the border between areas 4y and 3a, sections had to be cut obliquely, as in Fig. 8B , in order to visualize the junction between the two areas. The section of Fig.  84, orthogonal Fig. 9A and B, stimulating current pulses of 16 PA were applied through the same microelectrode (Fig. 9C-27 ). These cortical stimulus trains produced significant increments in tension of EDC muscle, 40 g in Fig. 9C , but not in FPL muscle.
Rarely, a very slight decrement in tension was observed in FPL (Fig. SC) we found a discrete focus of neurons responsive to low-velocity stretches of EDC muscle. This focus was located in the peridimple area (Fig. lOA) Fig. 1OC and D, respectively.
The onset latencies in these instances were 10 and 11 ms for motor and sensory cortex, respectively.
The mean latency of 19 low-threshold neurons in sensory cortex in these two experiments was 11 ms, which is identical to that found for the much larger population of neurons in motor cortex (Fig. 3) (Fig. 10 ). This small decrease was probably not specific to the afferent pathway under study as it corresponded to a slight drop in background firing, which also occurred during the cooling (Fig. 1OB ). 
Functional profmfties
In addition to the threshold, latency, and afferent pathway distinctions, several functional differences between the systems subserving low-and high-threshold neurons in motor cortex were observed. One difference concerns the time course of excitabilitv of each system. In Fig. 9 , the responses bf a low-and high-threshold neuron, taken from the same preparation, to a second input at various intervals after the first input are compared.
Triangular rather than rhomboidal inputs were used so that the effects at very short intervals could be detected. The low-threshold cell almost fullv recovered its control response at an intkrval of 100 ms (Fig. 1224, C) ; while the high-threshold neuron exhibited almost complete suppression of response to the second input up to about 100 ms, with gradual recovery at longer intervals (Fig. 152, C) . Complete recovery for high-threshold neurons usually occurred between 400 and 600 ms. The recovery of excitability of an interpositus neuron, plotted with crosses, was similar in time course to that of the high-threshold classes of neurons in motor cortex reneurons. sponded only phasically, and not tonically, Differences in velocity sensitivity between to these inputs.
In the experiment illusthe two systems were also found.
Both trated in Fig. 13 , the responses of the same low-and high-threshold cells which were studied in Fig. 12 to various velocities of displacement are compared and plotted (Fig. 13A-C) .
The low-threshold cell initially responded at a velocity of 2-3 mm/s (interpolated from graph) and saturated at about 20 mm/s. The high-threshold cell first responded at about 18 mm/s and saturated at about 40 mm/s. Similar distinctions in excitability and velocity sensitivity between the two systems were observed in three other preparations.
Sj5ecificity of input
The response in motor cortex to lowvelocity stretch persisted after the forelimb interosseous nerve was transected. This indicates that the cluster of Pacinian corpuscles located in the interosseous membrane, which activates pathways to the same area of motor cortex as that identified in the present study (48) (Fig. 3) However, close inspection of the lesion sites in each of these studies reveals that the dorsomedial part of VPL, which is the group I projection zone from forelimb muscles (7, 29), was not included.
In fact, in each of these anatomical studies, a lesion close to the VPL projection zone for lowthreshold forelimb afferents did produce degeneration in the forelimb region of motor cortex (Fig. 4 of ref 22; Fig. 4 of ref 51) 
Role of cerebellar nuclei
The results of threshold (Fig. l) , latency (Fig. 3) (Fig. 11) . Thus, high-threshold neurons are found in layer V as well as in the other cortical layers (Fig. 11) (Fig. 13C ). In contrast, the high-threshold neurons have a small sensitivity to low-velocity inputs and a much larger dynamic range. In these respects high-threshold neurons are more comparable to interpositus neurons (Fig. 11 or ref 28 ) and to tendon organs and spindle secondaries (30, 46, 52, 59) than are low-threshold neurons. These observations (Fig. 13C) suggest that the spinocerebellar channel to motor cortex is relatively insensitive to small changes in muscle length.
The excitability curves of Fig. 12C measure the capacity of the entire system subserving low-and high-threshold cell responses, respectively, to respond to repetitive inputs. The results show that neurons in cortical layers III (Fig. 11) of the output column in motor cortex receive information concerning sudden, small disturbances at the muscle through the neuronal system, which responds to activation of primary endings of muscle spindles.
Virtually all of the information that reaches motor cortex concerning changes which occur at frequencies above 10 Hz is transmitted over this system. Below this frequency, the highthreshold system contributes additional information which is distributed to neurons in all cortical layers of the column (Fig. 11) 
